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LI ANSWER 1 OF 2 USPATFULL on STN 

TI Engineering of living cells for the expression of holo- 

phycobiliprotein-based constructs 

AB Recombinant cells which express a fluorescent holo- 

phycobiliprotein fusion protein and methods of use are 
described. The cells comprises a bilin, a recombinant bilin reductase, 
an apo-phycobiliprotein fusion protein precursor of the fusion protein 
comprising a corresponding apo-phycobiliprotein domain, and a 
recombinant phycobiliprotein domain-bilin lyase, which components react 
to form the holo-phycobiliprotein fusion protein. 
Also described are holo-phycobiliprotein based 

transcription reporter cells and assays, which cells conditionally 
express a heterologous-to-the-cell , fluorescent, first holo- 
phycobiliprotein domain. 
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New recombinant cell comprising a heterologous-to-the-cell, fluorescent, 

first holo-phycobiliprotein domain fused a 

heterologous protein domain, useful for expressing a holo- 
phycobiliprotein fusion protein. 
2003-466144 [44] WPIDS 
US2003027285 A UPAB : 20030710 

NOVELTY - A recombinant cell expressing a holo- 
phycobiliprotein fusion protein comprising a heterologous-to-the- 
cell, fluorescent, first holo-phycobiliprotein domain 
fused a heterologous protein domain, is new. 

DETAILED DESCRIPTION - A recombinant cell expressing a holo 
-phycobiliprotein fusion protein comprising a 
heterologous-to-the-cell, fluorescent, first holo- 
phycobiliprotein domain fused a heterologous protein domain. The 
cell makes and comprises components such as a bilin, a recombinant bilin 
reductase, an apo-phycobiliprotein fusion protein precursor of the fusion 
protein comprising a corresponding apo-phycobiliprotein domain, and a 
recombinant phycobiliprotein domain-bilin lyase, which components react 
inside the cell to form the holo-phycobiliprotein 
fusion protein. 

An INDEPENDENT CLAIM is also included for making a holo- 
phycobiliprotein fusion protein by growing the cell under 
conditions where the cell expresses the holo- 
phycobiliprotein fusion protein. 

USE - The cells are useful for expressing holo- 
phycobiliprotein-based constructs, useful in enzymology and 
chemistry of phycobiliprotein synthesis. The phycobiliproteins are useful 
as in vivo fluorescent protein probes. 
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phycobiliprotein fusion protein. 
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based constructs 

AB Recombinant cells which express a fluorescent holo-phycobiliprotein 

fusion protein and methods of use are described. The cells comprises a 
bilin, a recombinant bilin reductase, an apo- 
phycobiliprotein fusion protein precursor of the fusion protein 
comprising a corresponding apo-phycobiliprotein 

domain, and a recombinant phycobiliprotein domain-bilin lyase, which 
components react to form the holo-phycobiliprotein fusion protein. Also 
described are holo-phycobiliprotein based transcription reporter cells 
and assays, which cells conditionally express a heterologous -to -the - 
cell, fluorescent, first holo-phycobiliprotein domain. 
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NOVELTY - A recombinant cell expressing a holo-phycobiliprotein fusion 
protein comprising a heterologous-to-the-cell, fluorescent, first 
holo-phycobiliprotein domain fused a heterologous protein domain, is new. 

DETAILED DESCRIPTION - A recombinant cell expressing a 
holo-phycobiliprotein fusion protein comprising a heterologous-to-the- 
cell, fluorescent, first holo-phycobiliprotein domain fused a heterologous 
protein domain. The cell makes and comprises components such as a bilin, a 
recombinant bilin reductase, an apo-phycobiliprotein 



fusion protein precursor of the fusion protein comprising a corresponding 
apo -phycobiliprotein domain, and a recombinant 

phycobiliprotein domain-bilin lyase, which components react inside the 
cell to form the holo-phycobiliprotein fusion protein. 

An INDEPENDENT CLAIM is also included for making a 
holo-phycobiliprotein fusion protein by growing the cell under conditions 
where the cell expresses the holo-phycobiliprotein fusion protein. 

USE - The cells are useful for expressing holo-phycobiliprotein-based 
constructs, useful in enzymology and chemistry of phycobiliprotein 
synthesis. The phycobiliproteins are useful as in vivo fluorescent protein 
probes . 
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TI Multifunctional recombinant phycobiliprotein-based fluorescent 

constructs and phycobilisome display 

AB The invention provides multifunctional fusion constructs which are 

rapidly incorporated into a macromolecular structure such as a 
phycobilisome such that the fusion proteins are separated from one 
another and unable to self -associate . The invention provides methods and 
compositions for displaying a functional polypeptide domain on an 
oligomeric phycobiliprotein. including fusion proteins comprising a 
functional displayed domain and a functional phycobiliprotein domain 
incorporated in a functional oligomeric phycobiliprotein. The fusion 



proteins provide novel specific labeling reagents. 



ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) 



2004 : 18849 USPATFULL 

Multifunctional recombinant phycobiliprotein-based 

fluorescent constructs and phycobilisome display 

Glazer, Alexander N. , Berkeley, CA, UNITED STATES 

Cai, Yuping, Indianapolis, IN, UNITED STATES 

The Regents of the University of California (U.S. 

corporation) 



NUMBER 



KIND 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN . INFO . : 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



US 2004014151 Al 20040122 

US 2003-617012 Al 20030710 (10) 

Continuation of Ser. No. US 1999-469194, filed on 21 

Dec 1999, GRANTED, Pat. No. US 6649376 

Utility 

APPLICATION 

RICHARD ARON OSMAN, SCIENCE AND TECHNOLOGY LAW GROUP, 

75 DENISE DRIVE, HILLSBOROUGH, CA, 94010 

22 

1 

3039 



L3 ANSWER 2 OF 6 USPATFULL on STN 
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constructs and phycobilisome display 

AB The invention provides multifunctional fusion constructs which are 

rapidly incorporated into a macromolecular structure such as a 
phycobilisome such that the fusion proteins are separated from one 
another and unable to self -associate . The invention provides methods 
compositions for displaying a functional polypeptide domain on an 
oligomeric phycobiliprotein, including fusion proteins comprising a 
functional displayed domain and a functional phycobiliprotein domain 
incorporated in a functional oligomeric phycobiliprotein. The fusion 
proteins provide novel specific labeling reagents. 
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AB The invention provides multifunctional fusion constructs which are 

rapidly incorporated into a macromolecular structure such as a 



phycobilisome such that the fusion proteins are separated from one 
another and unable to self -associate . The invention provides methods and 
compositions for displaying a functional polypeptide domain on an 
oligomeric phycobiliprotein, including fusion proteins comprising a 
functional displayed domain and a functional phycobiliprotein domain 
incorporated in a functional oligomeric phycobiliprotein. The fusion 
proteins provide novel specific labeling reagents. 
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based constructs 
AB Recombinant cells which express a fluorescent holo- 

phycobiliprotein fusion protein and methods of use are 

described. The cells comprises a bilin, a recombinant 

bilin reductase, an apo-phycobiliprotein 

fusion protein precursor of the fusion protein comprising a 
corresponding apo-phycobiliprotein domain, and a recombinant 
phycobiliprotein domain-bilin lyase, which components react to 
form the holo-phycobiliprotein fusion protein. Also 

described are holo-phycobiliprotein based transcription reporter cells 
and assays, which cells conditionally express a heterologous -to- the- 
cell, fluorescent, first holo-phycobiliprotein domain. 
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TI Recombinant phycobiliprotein and phycobiliprotein linker fusion proteins 

and uses therefore 

AB This invention is directed to the utilization of the developing methods 
for molecular manipulation of cyanobacteria and red algae (and 
potentially crypt omonad algae) to express of phycobiliproteins and 
phycobiliprotein linker fusion proteins and their utilization as 
phycobiliprotein, phycobilisome and subassembly based reagents . In 
particular, the present invention relates to a method for a specific 
binding assay to determine a target moiety which is a member of a 
specific binding pair, and provides an improvement in the method 
comprising using a detectable label which is a fusion protein containing 
both a phycobiliprotein domain and another domain corresponding to a 
first member of a specific binding pair, where the fusion protein binds 
to a second member of the specific binding pair to provide a detectable 
labeled complex. The domain derived from the first member of the 
specific binding pair can be directly fused to the phycobiliprotein or 
phycobiliprotein linker domain or be separated by a spacer that allows 
correct folding of both domains . 
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NOVELTY - A recombinant cell expressing a holo-phycobiliprotein 

fusion protein comprising a heterologous-to-the-cell, fluorescent, 

first holo-phycobiliprotein domain fused a heterologous protein domain, is 

new. 

DETAILED DESCRIPTION - A recombinant cell expressing a holo- 
phycobiliprotein fusion protein comprising a 



heterologous - to- the-cell , fluorescent, first holo-phycobiliprotein domain 
fused a heterologous protein domain. The cell makes and comprises 
components such as a bilin, a recombinant bilin 
reductase, an apo-phycobiliprotein fusion protein 
precursor of the fusion protein comprising a corresponding 
apo-phycobiliprotein domain, and a recombinant phycobiliprotein domain- 
bilin lyase, which components react inside the cell to form the 
holo-phycobiliprotein fusion protein. 

An INDEPENDENT CLAIM is also included for making a holo- 
phycobiliprotein fusion protein by growing the cell 
under conditions where the cell expresses the holo- 
phycobiliprotein fusion protein. 

USE - The cells are useful for expressing holo-phycobiliprotein-based 
constructs, useful in enzymology and chemistry of phycobiliprotein 
synthesis. The phycobiliproteins are useful as in vivo fluorescent protein 
probes . 
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AB This invention relates to the field of gene expression. In particular 
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protein comprising a corresponding apo-phycobiliprotein 
domain, and a recombinant phycobiliprotein domain-bilin lyase, 
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fusion protein. Also described are holo-phycobiliprotein based 
transcription reporter cells and assays, which cells conditionally 
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phycobiliprotein domain. 
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TI Engineering of living cells for the expression of holo-phycobiliprotein- 

based constructs 

AB Recombinant cells which express a fluorescent holo-phycobiliprotein 

fusion protein and methods of use are described. The cells comprises a 
bilin, a recombinant bilin reductase, an apo-phycobiliprotein fusion 
protein precursor of the fusion protein comprising a corresponding 
apo-phycobiliprotein domain, and a recombinant phycobiliprotein 
domain-bilin lyase, which components react to form the 
holo-phycobiliprotein fusion protein. Also described are 
holo-phycobiliprotein based transcription reporter cells and assays, 
which cells conditionally express a heterologous- to-the-cell , 
fluorescent, first holo-phycobiliprotein domain. 
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TI New recombinant cell comprising a heterologous -to-the-cell , fluorescent, 
first holo-phycobiliprotein domain fused a heterologous protein domain, 
useful for expressing a holo-phycobiliprotein fusion protein. 

AN 2 003-4 66144 [44] WPIDS 

AB US2003027285 A UPAB : 20030710 

NOVELTY - A recombinant cell expressing a holo-phycobiliprotein fusion 



protein comprising a heterologous-to-the-cell , fluorescent, first 
holo-phycobiliprotein domain fused a heterologous protein domain, is new. 

DETAILED DESCRIPTION - A recombinant cell expressing a 
holo-phycobiliprotein fusion protein comprising a heterologous-to-the- 
cell, fluorescent, first holo-phycobiliprotein domain fused a heterologous 
protein domain. The cell makes and comprises components such as a bilin, a 
recombinant bilin reductase, an apo-phycobiliprotein fusion protein 
precursor of the fusion protein comprising a corresponding 
apo-phycobiliprotein domain, and a recombinant phycobiliprotein 
domain-bilin lyase, which components react inside the cell to form the 
holo-phycobiliprotein fusion protein. 

An INDEPENDENT CLAIM is also included for making a 
holo-phycobiliprotein fusion protein by growing the cell under conditions 
where the cell expresses the holo-phycobiliprotein fusion protein. 

USE - The cells are useful for expressing holo-phycobiliprotein-based 
constructs, useful in enzymology and chemistry of phycobiliprotein 
synthesis. The phycobiliproteins are useful as in vivo fluorescent protein 
probes . 
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TI Light controlled gene expression utilizing heterologous phytochromes 

AB This invention relates to the field of gene expression. In particular 

this invention relates to the use of heterologous phytochromes to 
translocate polypeptides into the nucleus of a cell. Where the 
polypeptides comprise transactivators or repressors this invention 
provides a system for light-directed gene expression. 
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protein precursor of the fusion protein comprising a corresponding 
apo-phycobiliprotein domain, and a recombinant phycobiliprotein 
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DETAILED DESCRIPTION - A recombinant cell expressing a 
holo-phycobiliprotein fusion protein comprising a heterologous-to-the- 
cell, fluorescent, first holo-phycobiliprotein domain fused a heterologous 
protein domain. The cell makes and comprises components such as a bilin, a 
recombinant bilin reductase, an apo-phycobiliprotein fusion protein 
precursor of the fusion protein comprising a corresponding 
apo-phycobiliprotein domain, and a recombinant phycobiliprotein 
domain-bilin lyase, which components react inside the cell to form the 



holo-phycobiliprotein fusion protein. 

An INDEPENDENT CLAIM is also included for making a 
holo-phycobiliprotein fusion protein by growing the cell under conditions 
where the cell expresses the holo-phycobiliprotein fusion protein. 

USE - The cells are useful for expressing holo-phycobiliprotein-based 
constructs, useful in enzymology and chemistry of phycobiliprotein 
synthesis. The phycobiliproteins are useful as in vivo fluorescent protein 
probes , 
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TI Novel isolated HY2 family bilin reductase having bilin reductase activity, 

useful for converting biliverdin to phytobilin, and for producing a 

photoactive holophytochrome and/or phytofluors. 
AN 2002-195566 [25] WPIDS 
AB WO 200194548 A UPAB : 20030703 

NOVELTY - An isolated HY2 family bilin reductase (I) comprising an amino 

acid consensus sequence as given in specification and having bilin 

reductase activity, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 

following: 

(1) a nucleic acid (II) encoding (I) / 

(2) a cell (III) comprising a heterologous nucleic acid comprising 

(ID ; 

(3) a nucleic acid (IV) comprising a nucleic acid that specifically 
hybridizes with (II) under stringent conditions and that encodes a 
polypeptide having bilin reductase activity, where the nucleic acid does 
not encode an hvrccr or an atrccr polypeptide; 

(4) a cell (V) comprising a heme oxygenase; an apophy tochrome ; and a 
f erredoxin-dependent bilin reductase; where the cell produces a 



photoactive holophytochrome and where one or more of the apophytochrome 
and the f erredoxin-dependent bilin reductase are expressed by heterologous 
nucleic acids; and 

(5) recombinant nucleic acid (VI) comprising a nucleic acid encoding 
a functional heme oxidoreductase; and a nucleic acid encoding a functional 
f errodoxin-dependent bilin reductase. 

USE - (I) (a ycp2snpy or ycp3snpy) is useful for converting 
biliverdin to phytobilin where the bilin reductase is cyanobacterial , 
algal, or plant bilin reductase which is recombinantly expressed. The 
bilin reductase is contacted with biliverdin ex vivo, or in a cell where 
the bilin reductase is a heterologous polypeptide. The method further 
involves contacting the phytochromobilin with a second bilin reductase 
such as PeebB to produce a phytochrome or phytofluor. (II) is useful for 
detecting expression of a polypeptide which involves providing a cell 
comprising a nucleic acid encoding an apophytochrome; and (II) encoding a 
bilin reductase that produces a phytobilin that assembles with the 
apophytochrome to produce a phytofluor; and detecting an optical signal 
produced by the phytofluor. (I) in combination with other enzymes is 
useful for producing photoactive holophytochrome which involves 
co-expressing in a cell: a heme oxygenase an apophytochrome; and a 
f erredoxin-dependent bilin reductase; whereby the cell produces the 
photoactive holophytochrome and where one or more of the apophytochrome 
and the f erredoxin-dependent bilin reductase are expressed by heterologous 
nucleic acids. Preferably, a photoactive holophtochrome that is not a 
phytofluor, is produced by coexpressing hemoxygenase, an apophytochrome, 
and f erredoxin-dependent bilin reductase such as HY2 family bilin 
reductase (e.g., HY2 or pcyA) in an algal, plant, yeast, 

bacterial, insect or mammalian cell . Preferably, all the three components 
are expressed by a heterologous nucleic acids. Optionally, a photoactive 
holophytochrome that is a phytofluor is produced, where the apophytochrome 
is expressed as a fusion protein with a protein that is to be labeled with 
the phytofluor. The method preferably involves expressing 

f erredoxin-dependent bilin reductase pebA and/or pebB in a bacterial cell. 
The method further involves recovering the photoactive holophytochrome 
from the cell (all claimed) . 

The availability of genes for bilin reductases that mediate the 
biosynthesis of phytochromobilin, phytocyanobilin (PCB) , and 
phycoerythrobilin (PEB) provides the ability to engineer the 
biosynthesis of PEB in any biliverdin (BV) -producing organisms. 
Thus, phytofluors potentially can be produced in any f erredoxin-containing 
organisms. By introducing the pcyA gene into wild-type and 
chromophore -deficient mutant plants the wavelength specificity of 
phytochrome could also be changed which may favorably alter plant growth 
and development in the field environment. Introduction of the pebA and 
pebB genes into plants potentially will shunt the conversion of BV to 
PEB, yielding photomorphogenetically challenged plants with 
fluorescent phytochromes . This would be especially useful for the analysis 
of the temporal and spatial patterns of phytochrome expression in plants. 

DESCRIPTION OF DRAWING (S) - The figure shows phytochrome biosynthesis 
in Arabidopsis 
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